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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to manufacture a 

microlens array in a short time by forming a shape memory resin JiPWtemwm 
film containing a light absorber, selectively emitting an optical beam ' ' - 



to the obtained resin matrix to form a semispherical pattern, and 
forming metal film on the surface to obtain a mold. 
SOLUTION: A substrate 1 is coated with solution that light absorber 
and shape memory resin are dispersed or dissolved in solvent, dried 
to form a shape memory resin layer 2, heated to a transition 
temperature or higher, and then cooled to fix and store the initial 
shape to obtain a resin matrix 3. Then, an optical beam 4 having a 
predetermined wavelength is emitted, heated from a temperature of 
the transition temperature or lower of solid phase to the transition 
temperature or higher of reversible phase, and deformation is given. 
This operation is so repeated by moving the beam 4 or the matrix 3 
as to form a desired pattern, thereby obtaining the matrix 3 formed 
with the desired pattern. A conductive film of nickel is formed on 
the pattern surface of the matrix 3 by sputtering, and Ni 
electroformed to obtain a mold 5 transferred with the pattern. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the micro-lens array characterized by to consist of the process which obtains the metal mold which 
imprinted said pattern by forming a metal on the process which forms on a substrate the shape-memory resin film 
which made light-absorption material contain, and obtains resin original recording, the process which irradiates a 
light beam alternatively at said resin original recording, and form a semi-sphere-like pattern in the front face of said 
shape-memory resin film, and the front face in which said pattern was formed — public funds — the manufacture 
approach of a mold. 

[Claim 2] Original recording for micro-lens arrays characterized by providing a substrate with a smooth front face, 
and the shape-memory resin layer in which the semi-sphere-like pattern was formed by heating. 
[Claim 3] It is the original recording for micro-lens arrays characterized by being the original recording for micro- 
lens arrays according to claim 2, and said shape-memory resin layer containing the light absorption material which 
absorbs a light beam. 

[Claim 4] Original recording for micro-lens arrays characterized by being the original recording for micro-lens arrays 
according to claim 2 to 3, and said shape-memory resin being thermosetting polyurethane resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture approach of a micro-lens 

array used for a liquid crystal display component, a solid state image sensor etc 

[0002] 

[Description of the Prior Art] A micro-lens array distributes the lens of the minute shape of a semi-sphere of the 
diameter of several micrometers - 100 micrometers of numbers, and since the effect by black matrices, such as a 
liquid crystal display, is lost and brightness is increased, it is used. 

[0003] The micro-lens array arranged single dimension-wise [ the lens of the shape of a minute semi-sphere ] or 
two-d,mens.onaf has a complicated configuration, and since magnitude is detailed, it is difficult to obtain the metal 
mold by mechanical processing. 

[0004] Therefore, the dry etching method for forming a semi-sphere-like pattern on a substrate, producing original 
recording, producing metal mold from this original recording, fabricating resin, and obtaining a micro-lens array is 
used by mstall.ng the mask with which opening was formed on substrates, such as silicon, and giving dry etching 
within vacuum devices conventionally. 

[0005] Moreover, a developer is applied after making the resin original recording in which photopolymers, such as a 
photoresist, were formed on substrates, such as a metal, expose a photopolymer by irradiating a light beam By 
contacting the substrate of a part from which the exposed part was removed and the photopolymer was removed to 
a predetermined time amount etching reagent, and performing wet etching The wet etching method which forms a 
semi-sphere-like hole in a substrate, produces original recording, produces metal mold from this original recording 
fabricates resin, and fabricates a micro-lens array is used 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to etch a substrate using the dry etching method the 
etching time of long duration was required, and it was difficult to form a uniform pattern over a large area 
Tn U ^ r .T° re ' th6re WaS 3 0386 Where chlorine -based gas harmful to the body as etching gas was used 
10007] Moreover, in order to etch a substrate using the wet etching method, very dangerous solvents, such as 
fluoric ac.d. had to be used as an etching reagent. Moreover, the etching time of long duration was required like the 
ary etching method. 

[0008] Furthermore, when the original recording which formed a certain pattern once was reused the front face in 
which the pattern was formed had to be ground and the long time was spent on the time amount to grind. Moreover 
when board thickness used a thin substrate, reuse by polish was not completed 
[0009] 

[Means for Solving the Problem] In the manufacture approach of a mold invention of this invention according to 
cla.m 1 — setting — a micro-lens array — public funds — The process which forms on a substrate the shape- 
memory resin film which made light absorption material contain, and obtains resin original recording It is 
characterized by providing the process which obtains the metal mold which imprinted the pattern by forming a metal 
on the process which .rradiates a light beam alternatively at resin original recording, and forms a semi-sphere-like 
E 1 ".™ front face of the shape-memory resin film, and the front face in which the pattern was formed 
L0010J In invent.™ of this .nvention according to claim 2, it is characterized by providing a substrate with a smooth 
front face, and the shape-memory resin layer in which the semi-sphere-like pattern was formed by heating in the 
original recording for micro-lens arrays. 

[0011] In invention of this invention according to claim 3, it is the original recording for micro-lens arrays according 
to claim 2. and is characterized by said shape-memory resin layer containing the light absorption material which 
absorbs a light beam. 

[0012] In invention of this invention according to claim 4, it is the original recording for micro-lens arrays according 
r£ni ' S characterized b V a shape-memory resin being thermosetting polyurethane resin 

L0013J this i invention - a micro-lens array - public funds - the resin original recording which formed on the 
substrate the shape-memory resin layer which consists of the thermosetting polyurethane resin which made light 
absorption material, such as organic coloring matter, contain, the styrene butadiene copolymer resin poly 
norbornene resin, etc. as original recording for micro-lens arrays used for the manufacture approach of a mold is 

[0014] If a light beam is irradiated by the predetermined pattern at the shape-memory resin layer which made light 
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absorption material contain, the light absorption material which exists in the part by which the light beam was 
irradiated absorbs a light beam, a shape-memory resin can be heated, thermal expansion can be carried out to the 
shape of a semi-sphere side, and the resin original recording which has the same pattern as a desired micro-lens 
array can be obtained. 

[0015] And by electroforming metals, such as nickel (nickel), the metal mold which imprinted the pattern of a micro- 
lens array is produced, using this metal mold, the resin which has a desired optical property can be cast on the front 
face of this resin original recording, and a micro-lens array can be produced on it. 
[0016] 

[Embodiment of the Invention] The manufacture approach of the metal mold for micro-lens arrays of this invention 
uses the resin original recording in which shape-memory resin layers, such as thermosetting polyurethane resin 
which made light absorption material, such as organic coloring matter, contain, styrene butadiene copolymer resin, 
and poly norbornene resin, were formed on the substrate, as original recording for micro-lens arrays. 
[0017] To the wavelength of a light beam, shape-memory resins, such as thermosetting polyurethane resin, styrene 
butadiene copolymer resin, and poly norbornene resin, are transparent, and have an reversible phase and a solid- 
state phase. The light absorption material which absorbs a light beam and raises the temperature of resin into this 
shape-memory resin contains. 

[0018] Light absorption material is used choosing it from organic coloring matter, such as the ingredient which has 
the capacity which absorbs a light beam in the wavelength region of the light beam to be used, and distributes or 
dissolves into a shape-memory resin, for example, cyanines, phthalocyanines, dithiols, and diamines. 
[0019] Shape-memory resins, such as thermosetting polyurethane resin, styrene butadiene copolymer resin, and 
poly norbornene resin, consist of an reversible phase which had the change-of-state function which repeats 
hardening and softening reversibly in the macromolecule chain, and a stationary phase with the fixed point which 
fixes the physical relationship of a macromolecule. 

[0020] An reversible phase has the transition temperature T1 from which an elastic modulus changes a lot to a 
temperature change, and, on the other hand, the stationary phase has the transition temperature T2 (T2> T1) which 
is the fixed points, such as bridge formation of a macromolecule chain, and a tangle. 

[0021] next, the micro-lens array of this invention — public funds — the manufacture approach of a mold is 
explained to a detail using a drawing, drawing 1 — the micro-lens array of this invention — public funds — it is the 
mimetic diagram having shown the production process of the manufacture approach of a mold. The process at which 
the process in which the process at which drawing 1 (a) produces resin original recording, and drawing 1 (b) form the 
pattern of a micro-lens array, and drawing 1 (c) produce metal mold, and drawing 1 (d) show the process which 
exfoliates metal mold, moreover, the micro-lens array from which drawing 2 wa s obtained by the manufacture 
approach of this invention — public funds — it is the mimetic diagram having shown the production process which 
fabricates a micro-lens array using a mold. The process at which drawing 2 (a) fabricates a micro-lens array, and 
drawing 2 (b) show the process which exfoliates a micro-lens array from metal mold. 

[0022] First, by applying to light beam wavelength the solution made to distribute or dissolve the light absorption 
material which has an absorption band region, and a shape-memory resin in a solvent, drying it, forming the shape- 
memory resin layer 2 on the substrates 1, such as glass and silicon, heating more than [ of the stationary phase of a 
shape-memory resin ] transition-temperature T2, and cooling, the first configuration is made to fix and memorize 
and the resin original recording 3 is obtained ( drawing 1 (a)). 

[0023] Next, the light beam 4 of wavelength predetermined to the shape-memory resin layer 2 is irradiated, and is 
heated to the temperature not more than transition-temperature T2 of a stationary phase more than by transition- 
temperature T1 of an reversible phase, and deformation is given. Light absorption material absorbs a light beam 4, 
generates heat, and it expands while an reversible phase is heated and softening. When the light beam 4 was 
intercepted, while the shape-memory resin layer 2 was cooled immediately, it quenched upheaval of the shape of a 
semi-sphere made by thermal expansion and deformation had been held, it returns to a room temperature. 
[0024] The resin original recording 3 in which the desired pattern was formed is obtained by moving a light beam 4 
or the resin original recording 3, and repeating so that a desired pattern may be formed for this actuation ( drawing 
Kb)). 

[0025] Then, electric conduction film, such as nickel (nickel), is formed in the pattern front face of the resin original 
recording 3 in which the desired pattern was formed by sputtering etc., nickel electrocasting is performed after that, 
and the metal mold 5 which imprinted the pattern is obtained ( drawing 1 (c)). 

[0026] And metal mold 5 is exfoliated from the resin original recording 3 ( d rawing 1 (d)), using metal mold 5, the 
resin or glass which has a desired refractive index can be fabricated by approaches, such as an injection-molding 
method and 2P (Photo Polymer) law, ( drawing 2 (a)), and the micro-lens array 6 can be obtained by removing from 
metal mold 5 ( drawing A (b)). 

[0027] If the resin original recording 3 which removed metal mold 5 is installed in oven etc. and is finally heated and 
annealed to the temperature not more than transition-temperature T2 of a stationary phase more than by 
transition-temperature T1 of an reversible phase, in order to remove residual internal stress, deformation is opened 
wide, and it can recover and reuse in the smooth configuration of the origin which the stationary phase memorized. 
[0028] 

[Example] the following — the micro-lens array of this invention — public funds — the example of the manufacture 
approach of a mold is shown in a detail. Although this example shows the case where thermosetting polyurethane 
resin is used as an example of a shape-memory resin, when the shape-memory resin of others, such as styrene 
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butadiene copolymer resin and poly norbornene resin, is used, it is also the same as that of the example essentially 
shown below. The thermosetting polyurethane resin solution filtered with the 0.5-micrometer filter was applied to 
the glass substrate front face with a thickness of 6mm washed by 3000rpm with the spin coating method, the 
thermosetting polyurethane resin layer with a thickness of 7 micrometers was formed in it, and resin original 
recording was produced. 

[0029] Here, the thermosetting polyurethane resin solution mixed and produced the matter shown below. Moreover, 
in order to make a laser beam with a wavelength of 780nm absorb, the organic coloring matter which has an 
absorption band in this wavelength region was mixed as light absorption material. 
Thermosetting polyurethane resin (Sanyo Chemical Industries make: SAMPUREN, 30% solution of resin 
.concentration) 36.9wt% Curing agent (Sanyo Chemical Industries make: CA075N, isocyanate system cross linking 
agent) 1 .2wt% Organic coloring matter (Nippon Kasei Chemical make: IRG-003) 1.2wt% Tetrachloro ethane 60.7wt% 
[0030] On the resin original recording which consists of the above presentation, the laser beam with a wavelength of 
'780nm was narrowed down to the beam diameter of 15 micrometers, it adjusted so that the output in a resin original 
recording front face might be set to 30mW, and when [ of 1 ms ] the time amount exposure was carried out, the 
micro-lens pattern of the shape of a semi-sphere with a diameter [ of about 10 micrometers ] and a height of about 
3 micrometers was formed. And the laser beam was moved, above-mentioned actuation was repeated, and the 
pattern of a micro-lens array was formed on resin original recording. 

[0031] nickel film was formed in the front face of the resin original recording in which the above-mentioned pattern 
was formed at 0.1 -micrometer thickness, then nickel electrocasting was performed, and metal mold with a thickness 
of about 5mm which imprinted the above-mentioned pattern was produced. 

[0032] Next, the micro-lens array was produced by 2P law using the obtained metal mold. Ultraviolet rays were 
irradiated and the photopolymer was stiffened, after dropping a photopolymer at metal mold, installing a soda glass 
substrate and extending a photopolymer to homogeneity. Then, when it exfoliated from metal mold, the uniform 
micro-lens array has been formed on the soda glass substrate. 

[0033] When the magnitude of the micro lens of the obtained micro-lens array was measured under the microscope 
between atomic energy, it is about 3 micrometers in the diameter of about 10 micrometers, and height and 
imprinted faithfully from metal mold. When this micro-lens array was installed in the liquid crystal panel, the 
brightness of a screen increased 1.3 times. 

[0034] Moreover, when the resin original recording after removing metal mold was installed in oven and heated for 1 
minute at 80 degrees C, the pattern of a micro-lens array disappeared and it recovered in the original smooth 
condition. 
[0035] 

[Effect of the Invention] as mentioned above, the micro-lens array of this invention — public funds — jike the 
conventional manufacture approach, since the processes, such as a dry etching process and a wet etching process, 
are unnecessary, a micro lens can be produced in a short time, and it is not necessary to use dangerous gas and a 
dangerous solvent by the manufacture approach of a mold 

[0036] furthermore, the micro-lens array of this invention — public funds — by the manufacture approach of a mold 
The, original recording which uses the resin original recording in which shape-memory resin layers, such as 
thermosetting polyurethane resin which made light absorption material, such as organic coloring matter, contain, 
were formed, as original recording for micro-lens arrays and by which the pattern was once formed on the substrate 
a short time and only by heating since a pattern can be eliminated and still more nearly another pattern can be 
formed — two or more micro-lens arrays from one original recording for micro-lens arrays — public funds — a 
mold is producible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] A micro-lens array distributes the lens of the minute shape of a semi-sphere of the 
diameter of several micrometers - 100 micrometers of numbers, and since the effect by black matrices, such as a 
liquid crystal display, is lost and brightness is increased, it is used. 

[0003] The micro-lens array arranged single dimension-wise [ the lens of the shape of a minute semi-sphere ] or 
two-dimensional has a complicated configuration, and since magnitude is detailed, it is difficult to obtain the metal 
mold by mechanical processing. 

[0004] Therefore, the dry etching method for forming a semi-sphere-like pattern on a substrate, producing original 
recording, producing metal mold from this original recording, fabricating resin, and obtaining a micro-lens array is 
used by installing the mask with which opening was formed on substrates, such as silicon, and giving dry etching 
within vacuum devices conventionally. 

[0005] Moreover, a developer is applied after making the resin original recording in which photopolyrners, such as a 
photoresist were formed on substrates, such as a metal, expose a photopolymer by irradiating a light beam, The wet 
etching method which forms a semi-sphere-like hole in a substrate, produces original recording, produces metal 
mold from this original recording, fabricates resin, and fabricates a micro-lens array is used by contacting the 
substrate of a part from which the exposed part was removed and the photopolymer was removed to a 
predetermined time amount etching reagent, and performing wet etching. 



[Translation done.] 
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EFFECT OF THE INVENTION . ~ 



[Effect of the Invention] as mentioned above, the micro-lens array of this invention - public funds — like the 
conventional manufacture approach, since the processes, such as a dry etching process and a wet etching process 
are unnecessary, a micro lens can be produced in a short time, and it is not necessary to use dangerous gas and a ' 
dangerous solvent by the manufacture approach of a mold 

[0036] furthermore, the micro-lens array of this invention - public funds - the manufacture approach of a mold 
since the resin original recording in which shape-memory resin layers, such as thermosetting polyurethane resin 
which made light absorption material, such as organic coloring matter, contain, were formed is used as original 
recording for m.cro-lens arrays on the substrate, a pattern can be eliminated for the original recording in which the 
pattern was formed once a short time and only by heating and still more nearly another pattern can be formed - 
two or more m.cro-lens arrays from one original recording for micro-lens arrays - public funds - a mold is 
producible. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in order to etch a substrate using the dry etching method, the 
etching time of long duration was required, and it was difficult to form a uniform pattern over a large area. 
Furthermore, there was a case where chlorine-based gas harmful to the body as etching gas was used. 
[0007] Moreover, in order to etch a substrate using the wet etching method, very dangerous solvents, such as 
fluoric acid, had to be used as an etching reagent. Moreover, the etching time of long duration was required like the 
dry etching method. 

[0008] Furthermore, when the original recording which formed a certain. pattern once was reused, the front face in 
which the pattern was formed had to be ground and the long time was spent on the time amount to grind. Moreover, 
when board thickness used a thin substrate, reuse by polish was not completed. 
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MEANS 



dST? -sS- ? ] In manufa ° tu 1 e appr °ach ^ a mold invention of this invention acoording to 

mXi Jffii 6 A T 1 ?"! a T aV ~ Pubh ° ft,nds ~ The process which f o™s on a substrate the shape- 

h u Wh ' C , h ^ ' ,ght abSOnPti ° n material COntain ' and obtains resin original recording It is 
characterized by providing the process which obtains the metal mold which imprinted the pattern bv formin. » m . ta i 

^TKS&SS: a h' ight akemat r ly 3t r6Sin ° riginal --ding e lnTfo P rms e "s b e y m 

iss^ass^ ,a - in - » tha — - wdtz^ rr h 

S7 V f On ,, 0f '"^u 0 " a ° COrding t0 daim 3 ' * is the ori * inal recording for micro-lens arrays according 
££E a'.igW bea C m araCter ' Zed ^ ■^"^ ™" la ^ containing the light absorption maTSXch 

^claimVntndrcS in ? nti °" ^'o^ to «**n.4. it is the original recording for micro-lens arrays according 
fo013 lli itSt 'Charactenzed by a shape-memory resin being thermosetting polyurethane resin. 
? ! t h" ~ 3 miCr ° Hen 1 S a,Tay ~ Public * nds - * e resin ^nal recording which formed on the 
!£SSntL2S , 7 n8 h m ° ry reSm y T " ^ °° nSiStS ° f thermosettin S Po^urethane resin which made Ight 
norh™ SU ° h 38 ° r6 f n ' C C0l0nng matter ' contain ' the st vrene butadiene copolymer resin poly 

norbornene res,n. etc. as original recording for micro-lens arrays used for the manufacture approach of a" mold is 

[0014] If a light beam is irradiated by the predetermined pattern at the shape-memory resin layer which made lieht 

Sssr^rr" too- the absorption materiai which ^ in the ^ » 

IhanL of a t I g , eam ' ! s u hape - memor V resin c an be heated, thermal expansion can be carried out to the 

w i inssr res,n originai recording which has the same pattern as a desired mi --' a - 

[0015] And by electroforming metals, such as nickel (nickel), the metal mold which imprinted the pattern of a micro- 
tens array ,s produced, usmg this metal mold, the resin which has a desired optical property can be cast on Zfront 
face^of th,s resm. original recording, and a micro-lens array can be produced on it. 

[Embodiment of the Invention] The manufacture approach of the metal mold for micro-lens arrays of this invention 
whtch m 77 r ! C ° rd ' ng WhlCh shape - memor V resin layers, such as thermosetting pol^uretha e resTn 

znt lZ I* 3 0rPt, ° n mate /' al - SUCh 33 ° rganiC C °' 0ring matter - contai "- butadiene copXmer resin 

r001 71 L tK 77 f ru ed °" th6 SUbStrate ' 38 ° riginal reoordin S for micro-lens arrays 

[001 7] To the wavelength of a l.ght beam, shape-memory resins, such as thermosetting polyurethane resin styrene 

^: ^st:: 68 " 1, and poV norbornene resin - are *w* ^ ^ ™ ™*rsL P h a a e an ; S T<T 

SSt^nTc^ materia ' ^ ^ 3 Hght b6am and raiSaS the °' '-othis 

Srcinw! ab l S0 I! )ti l ! n n ? ater ! a, u is , U$ed Ch00sing * from organic ooloring ^tter. such as the ingredient which has 

rnmol shape-memory resm. for example, cyanines. phthalocyanines. dithiols. and diamines. 

1001 9J Shape-memory resms, such as thermosetting polyurethane resin, styrene butadiene copolymer resin and 
a° ZntTd" 6 fT' °° M t ™ ™ ersM * phase which " ad *• change-of-state function which re eats 
fixes the n£t S< f 6 1 ? T™^ m macromoleoule ch ain. and a stationary phase with the fixed point which 
fixes the physical relationship of a macromoleoule. 

Sri" r6V t rSible Ph ! S6 tHe tran$iti ° n temperature T1 from which an elastic modulus changes a lot to a 
?tTf 7 ° ! ng6, a u d ' °u ^ 6 ° ther hand ' the Stati0nary phase has the fransition temperature T2 (T2> T1) which 
nnS?i P0,ntS • SUCh 88 bndge Nation of a macromoleoule chain, and a tangle 

L0021] next, the micro-lens array of this invention - public funds - the manufacture approach of a mold is 
explained to a detail using a drawing, drawing 1 - the micro-lens array of this invention - public funds - !t is the 

th To lit'*™ S Sh ° Wn Pr0dU t ti0n Pr ° C6SS ° f the ma ""f a ot"re approach of a mold. The process a wh ch 
the process ,n which the process at which drawing 1 (a) produces resin original recording, and drawing 1 (b) formThe 

exfolils . 6 H nS and h ^^i (c) PTOduce matal -Id, and drawing 1 (d) snow the pTocfss which 

exfol,ates metal mold, moreover, the micro-lens array from which drawing 2 was obtained by the manufacture 
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and the resin original recording 3 is obtained ( drawing 1 (a)) memorize 

" E ^fh^ 6 Hght b . 6am 4 wave ' ength P"**^ed to the shape^memory resin layer 2 is irradiated and is 
temoeriu Vl T "2 "T *" ^"^^^^P^ature T2 of a stationary phase more than b t ansi ion- 

temperature T1 of an reversible phase, and deformation is given. Light absorption material absorbs a Milt bZ T 

zzzzszztfttr 1 * an rev ? rsib, r hase is heated ' nd ^^.tz&^r 4 - 

intercepted, while the shape-memory resin layer 2 was cooled immediately, it quenched upheaval of the shane of » 
em.-sphere made by thermal expansion and deformation had been held. * returns to a roon ^ temperature 
[0024] The resin ongmal recording 3 in which the desired pattern was formed is obtained by mZ^a ight beam 4 
or the res,n ongmal record.ng 3. and repeating so that a desired pattern may be formed for this act* atS * 

[0025] Then electric conduction film, such as nickel (nickel), is formed in the pattern front face of the resin original 

2?tZ : n i wh, , C H V he , d r Pattem W3S f ° rmed by sputterif * «* ■ electrocastmgTs performed Z tha 
and the metal mold 5 which .mprinted the pattern is obtained ( drawing 1 (c)) P rrormea after that, 

10026] And metal mold 5 is exfoliated from the resin original recording 3 ( drawing 1 (d)). using metal mold 5 the 

method HPp Wh p h J aS D a , desir « d re * active inde * «" be fabricated by approaches, such as a ^^ctTon-mo ding 

:et.°moTdV( P Sl2 P ,aW ' ( (a)) ' ^ ^ ^ 6 ™ be ° btai " ad b V -ovin°gfro g m 

InSpH^h 68 !" ° rigin !' reCOrdinS 3 Whi ° h rem0ved metal mold 5 is insta,led in <>ven etc. and is finally heated and 
ZtSinS temperat 1 ura not more than transition-temperature T2 of a stationary phase more than by 

Se and * C T~ S ^'f '* PhaSe> in 0rder t0 r6m ° Ve residual inte ™' ^ess. deformation is opened 
w,de. and rt can recover and reuse ,n the smooth oonfiguration of the origin which the stationary phase memorized 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been . translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EXAMPLE ~" 



[Example] the following - the micro-lens array of this invention - public funds - the example of the manufacture 
approach of a mold is shown in a detail. Although this example shows the case where thermosetting polyurethane 
resin is used as an example of a shape-memory resin, when the shape-memory resin of others, such as styrene 
butadiene copolymer resin and poly norbornene resin, is used, it is also the same as that of the example essentially 
shown below. The thermosetting polyurethane resin solution filtered with the 0.5-micrometer filter was applied to 
the glass substrate front face with a thickness of 6mm washed by 3000rpm with the spin coating method, the 
thermosetting polyurethane resin layer with a thickness of 7 micrometers was formed in it, and resin original 
recording was produced. 

[0029] Here, the thermosetting polyurethane resin solution mixed and produced the matter shown below. Moreover 
in order to make a laser beam with a wavelength of 780nm absorb, the organic coloring matter which has an 
absorption band in this wavelength region was mixed as light absorption material. 
Thermosetting polyurethane resin (Sanyo Chemical Industries make: SAMPUREN, 30% solution of resin 
concentration) 36.9wt% Curing agent (Sanyo Chemical Industries make: CA075N, isocyanate system cross linking 
agent) 1.2wt% Organic coloring matter (Nippon Kasei Chemical make: IRG-003) 1.2wt% Tetrachloroethane 60.7wt% 
[0030] On the resin original recording which consists of the above presentation, the laser beam with a wavelength of 
780nm was narrowed down to the beam diameter of 15 micrometers, it adjusted so that the output in a resin original 
recording front face might be set to 30mW, and when [ of 1ms ] the time amount exposure was carried out, the 
micro-lens pattern of the shape of a semi-sphere with a diameter [ of about 10 micrometers ] and a height of about 
3 micrometers was formed. And the laser beam was moved, above-mentioned actuation was repeated, and the 
pattern of a micro-lens array was formed on resin original recording. 

[0031] nickel film was formed in the front face of the resin original recording in which the above-mentioned pattern 
was formed at 0.1 -micrometer thickness, then nickel electrocasting was performed, and metal mold with a thickness 
of about 5mm which imprinted the above-mentioned pattern was produced. 

[0032] Next, the micro-lens array was produced by 2P law using the obtained metal mold. Ultraviolet rays were 
irradiated and the photopolymer was stiffened, after dropping a photopolymer at metal mold, installing a soda glass 
substrate and extending a photopolymer to homogeneity. Then, when it exfoliated from metal mold, the uniform 
micro-lens array has been formed on the soda glass substrate. 

[0033] When the magnitude of the micro lens of the obtained micro-lens array was measured under the microscope 
between atomic energy, it is about 3 micrometers in the diameter of about 10 micrometers, and height and 
imprinted faithfully from metal mold. When this micro-lens array was installed in the liquid crystal panel, the 
brightness of a screen increased 1.3 times. 

[0034] Moreover, when the resin original recording after removing metal mold was installed in oven and heated for 1 
minute at 80 degrees C, the pattern of a micro-lens array disappeared and it recovered in the original smooth 
condition. 
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^IJl^? 0 "" 16 " 1 h3S b J een translated b V computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dra^ingJiThe mimetic diagram having shown the production process of the manufacture approach of the metal 
mold for micro-lens arrays of this invention. 

(a) The process which produces resin original recording, 

(b) The process which forms the pattern of a micro-lens array 

(c) The process which produces metal mold 

(d) The process which exfoliates metal moid 

[Drawing 2] the micro-lens array obtained by the manufacture approach of this invention - public funds - the 
mimetic diagram having shown the production process which fabricates a micro-lens array using a mold 

(a) The process which fabricates a micro-lens array 

(b) The process which exfoliates a micro-lens array from metal mold 
[Description of Notations] 

1 Substrate 

2 Shape-memory Resin Layer 

3 Resin Original Recording 

4 Light Beam 

5 Metal Mold 

6 Micro-Lens Array 
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